PRESSURE REGULATOR FOR ENGINE 

The present invention is a continuation-in-part of U.S. Patent 
Application No. 10/171,991, filed 17 June 2002, to be abandoned. 
BACKGROUND OF THE INVENTION 
5 1 . Field of the Invention 

The present invention relates to a pressure regulator, and more 
particularly to a pressure regulator for engines, such as automotive 
internal combustion engines or the like of an engine system. 
2. Description of the Prior Art 
10 Various kinds of typical fuel pressure regulators have been 

developed and attached to engines, such as automotive internal 
combustion engines or the like, which are required to furnish 
gaseous fuel into the combustion chambers. The fuel pressure 
regulators are provided for reducing fuel pressure from a relatively 
15 higher tank pressure to a relatively lower pressure required for 
induction into an engine. 

For example, U.S. Patent No. 5,483,943 to Peters discloses one 
of the typical fuel pressure regulators are also developed to provide 
or to furnish gaseous fuel into the combustion chambers of the 
20 automotive internal combustion engines or the like. However, the 
typical fuel pressure regulators may not be used to balance the 
pressure within the combustion chambers or within the automotive 
internal combustion engines or the like. 

U.S. Patent No. 6,345,611 to Hartman et al. discloses another 
25 typical fuel pressure regulator having a heater mounted to the 

pressure reducing regulator to warm the fuel after the temperature is 
reduced by the pressure reduction. However, similarly, the typical 
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fuel pressure regulators also may not be used to balance the pressure 
within the combustion chambers or within the automotive internal 
combustion engines or the like. 

The present invention has arisen to mitigate and/or obviate the 
5 afore-described disadvantages of the conventional pressure 
regulators. 

SUMMARY OF THE INVENTION 

The primary objective of the present invention is to provide a 
pressure regulator for an engine system and for balancing the 

10 pressure within the combustion chambers or within the automotive 
internal combustion engines or the like. 

In accordance with one aspect of the invention, there is 
provided an engine system comprising an engine, a pressure 
regulator coupled to the engine, and including a container having a 

15 chamber formed therein, and a needle tube mechanism disposed in 
the chamber of the container and including a block coupled to the 
engine with a pipe, to receive gas from the engine, the block 
includes a slit formed therein and connected to the pipe and includes 
a channel formed therein and communicating with the slit thereof 

20 and communicating with the chamber of the container, the slit of the 
block including an inner diameter smaller than that of the channel of 
the block. The slit and the channel of the block are arranged to 
allow the gas from the engine to flow into the pipe and then to flow 
through the slit of the block, and then to flow through the channel of 

25 the block, and then into the chamber of the container when the 

engine is over-pressurized, and the slit and the channel of the block 
are also arranged to allow the gas in the chamber of the container to 
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flow into the channel of the block, and then to flow through the slit 
of the block, and then to flow into the engine via the pipe, in order 
to balance a pressure in the engine when the pressure in the engine 
is too low. 

5 The container includes an opening formed therein and 

communicating with the chamber thereof, for pressure relieving 
purposes. 

The block includes a control valve attached thereto and 
engageable into the channel of the block, to control the gas to flow 

10 through the channel and the slit of the block. The block includes a 
screw hole formed therein and communicating with the channel of 
the block, the control valve is threaded to the screw hole of the 
block, and engageable into the channel of the block. 

A water tank may further be provided and coupled to the 

15 engine to receive and supply cooling water to the engine, a separator 
housing coupled between the water tank and the engine to receive 
heated cooling water and air from the engine, and a storage housing 
coupled to the water tank to receive the air from the water tank, and 
coupled to the engine to supply the air into the engine. 

20 The water tank includes an upper portion having a mouth 

provided thereon and coupled to the separator housing to receive the 
air from the separator housing, and the mouth is coupled to the 
storage housing, to supply the air to the storage housing. 

Further objectives and advantages of the present invention will 

25 become apparent from a careful reading of the detailed description 
provided hereinbelow, with appropriate reference to the 
accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating an engine system having 
a pressure regulator in accordance with the present invention; 

FIG. 2 is a schematic view illustrating a portion of the engine 
5 system; and 

FIG. 3 is a partial cross sectional view showing the pressure 
regulator of the engine system. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to the drawings, and initially to FIGS. 1 and 2, an 
10 engine system 1 in accordance with the present invention comprises 
an engine 10 including one or more cylinders 11 provided therein, a 
usual cooling device 20 including a water tank 21 coupled to the 
engine 10 with a tubing 23, to supply cooling water to the engine 10 
and to cool the engine. 
15 A separate housing 30 includes an inlet 31 coupled to an outlet 

13 of the engine 10, to receive heated cooling water from the engine 
10. After circulating through the engine 10, the cooling water will 
be heated by the engine 1 0 to a high temperature, and may have a 
portion evaporated into vapor or air or gas, such as hydrogen and/or 
20 oxygen or the like that will flow to the upper portion of the separate 
housing 30. 

The separate housing 30 further includes an outlet 32 
preferably coupled to the lower portion of the water tank 2 1 , to 
output the liquid and heated cooling water to the water tank 2 1 , and 
25 includes another outlet 33 coupled to such as the upper portion of 
the water tank 21, to output the evaporated vapor or air or gas or 
hydrogen and/or oxygen or the like into a mouth 25 of the water 
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tank 21 that is communicated with an upper portion 24 of the water 
tank 2 1 . 

It is preferable that the inside of the water tank 21 is 
maintained in a high temperature that is good enough to 
5 continuously separating or evaporating the cooling water into the 
evaporated vapor or air or gas or hydrogen and/or oxygen or the like, 
for allowing much more evaporated vapor or air or gas or hydrogen 
and/or oxygen or the like to be generated and received in the water 
tank 2 1 . 

10 A storage housing 40 is further provided and includes an inlet 

41 coupled to the mouth 25 of the water tank 21, for receiving the 
evaporated vapor or air or gas or hydrogen and/or oxygen or the like 
from the water tank 2 1 , and includes a chamber 42 provided therein 
to receive and store the evaporated vapor or air or gas or hydrogen 

15 and/or oxygen or the like. 

The storage housing 40 further includes an outlet 43 coupled to 
the engine 10, to supply the air or hydrogen or oxygen or the like 
into the engine 10, in order to facilitate the combustion operation of 
the engine 10, and to reduce discharging carbon dioxide or other 

20 waste gas. When too much air or hydrogen or oxygen or the like is 
supplied into the engine 10, the engine 10 may have a good chance 
to be over-pressurized. 

As shown in dotted lines in FIG. 2, a usual fuel pressure 
regulator 50 is required to be provided and coupled to the engine 10 

25 to adjust the fuel pressure of the engine 10, and may be coupled to 
the fuel tank 5 1 to collect surplus fuel that may be over supplied or 
injected into the engine 10. 
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However, it is to be noted that, in the engine system 1 in 
accordance with the present invention, the supplying of the air or 
hydrogen or oxygen or the like into the engine 10 may facilitate the 
combustion of the engine 10, for allowing the fuel to be completely 
5 combusted, and such that no surplus fuel may be generated and is 
not required to be collected in the engine system 1 in accordance 
with the present invention. 

A pressure regulator 60 may further be provided and coupled 
between the engine 10 and the fuel pressure regulator 50, to adjust 
10 the pressure in the engine 10 or in the tubings 23 of the engine 
system 1 . As described above, the pressure regulator 60 is not 
required to be coupled to a fuel tank to collect surplus fuel. 

As shown in FIG. 3, the pressure regulator 60 includes a 
container 61 having a chamber 62 formed therein, and having an 
15 opening 63 formed in the upper portion thereof and communicating 
with the chamber 62 thereof, for pressure releasing or relieving 
purposes. 

A needle tube mechanism 70 is disposed in the chamber 62 of 
the container 61, and includes a block 71 coupled to the engine 10 

20 with a pipe 72, to receive air or gas or the like from the engine 10. 
The block 71 includes a needle hole or a slit 73 formed therein and 
connected to the pipe 72, and a channel 74 laterally formed therein 
and intersecting or communicating with the slit 73 thereof and 
communicating with the chamber 62 of the container 61. The slit 73 

25 of the block 71 includes an inner diameter much smaller than that of 
the channel 74 of the block 71. 

In operation, when the engine 10 is over-pressurized or when 
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the pressure in the engine 10 is too high, the pressurized air in the 
engine 10 may flow into the pipe 72, and may flow through the 
narrower slit 73 of the block 71, and may then flow through the 
channel 74 of the block 71, and then into the chamber 62 of the 
5 container 61, such that the pressure in the engine 10 may be reduced 
or balanced. 

On the contrary, when the pressure in the engine 1 0 is too low, 
the air or gas in the chamber 62 of the container 61 may flow into 
the channel 74 of the block 71, and may then flow through the 

10 narrower slit 73 of the block 71, and may then flow into the engine 
10 via the pipe 72, in order to compensate or the balance the 
pressure in the engine 10. 

As also shown in FIG. 3, the block 71 may further include a 
screw hole 76 formed therein and communicating with the channel 

15 74 and/or the slit 73 thereof, and a control valve 77 threaded to the 
screw hole 76 thereof, and engageable into the channel 74 of the 
block 71, in order to control the air or gas flowing through the 
channel 74 and/or the slit 73 of the block 71. 

Accordingly, the pressure regulator may be provided for 

20 balancing the pressure within the combustion chambers or within 
the automotive internal combustion engines or the like. 

Although this invention has been described with a certain 
degree of particularity, it is to be understood that the present 
disclosure has been made by way of example only and that 

25 numerous changes in the detailed construction and the combination 
and arrangement of parts may be resorted to without departing from 
the spirit and scope of the invention as hereinafter claimed. 
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